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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 
of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art 
to which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-2, 4-5, 7-8, and 10-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsukamoto (6,040,224 of record) in view of Chau et al. (6,890,807 of record). 

Regarding claims 1, 4-5, 7, 10, and 16, Tsukamoto (see specifically figure 5C-5E) 
disclose a method of forming a microelectronic structure comprising: providing a substrate (11) 
comprising source/drain regions (21) and gate region (18), wherein the gate region comprises a 
metal layer (15) of tungsten disposed on a gate dielectric layer (13) of silicon dioxide, a 
polysilicon layer (16) disposed on the metal layer (15), laser annealing the substrate to activate 
the implanted species (Col. 4, lines 65+). Since the doped polysilicon film (16) is adapted to 
protect the metal gate layer (15) from the laser annealing (Col. 4, lines 25+), the metal gate layer 
(15) is considered "not substantially diffuse into the gate dielectric layeit\ Tsukamoto fails to 
teach the gate dielectric layer (13) being a high-k dielectric layer. 

Chau et al. while related to a similar method of forming a microelectronic structure teach 
that the silicon dioxide, which is used to form the gate dielectric layer, being replaced by a high- 
k dielectric layer (Col. 1, lines 13+), such as hafnium oxide, zirconium oxide, titanium oxide, 
and aluminum oxide (Col. 2, lines 32+), in order to reduce gate leakage (Col. 1, lines 14+). It 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
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made to recognize that combining Chau et la.'s teaching with Tsukamoto' s invention would have 
been beneficial because it helps to reduce gate leakage. 

Regarding claims 1 1 and 14, Tsukamoto teaches the metal layer (15) made of tungsten, 
wherein tungsten is inherent to have a work function about 4eV, as evidenced by Bustos et al. 
(U.S. 2004/0126977, paragraph [0067]); and thus, the work function of tungsten layer (15) is 
approximately equal to the work function of a doped polysilicon, as evidenced by Applicant's 
Specification, paragraph [0018]. 

Regarding claims 8 and 12, Tsukamoto's figures 5D-5E show the ratio of the depth of the 
source/drain regions (21) to the length of the source/drain regions (21) being less than about 1:2. 

Regarding claims 2, 13 and 15, Tsukamoto does not explicitly disclose the work function 
ranges of the metal layer formed on the gate dielectric layer as claimed. Chau et al. teach a 
method of making the metal layer (102), which is formed on the high-k dielectric layer (101), to 
have different work function ranges that are within the claimed work function ranges (Col. 4, 
lines 5 to Col. 6, line 14). It would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to apply Chau et al.'s teachings to Tsukamoto's invention to 
make the metal layer having a certain work function range as applicant claimed since the way to 
change the work function of a metal layer is commonly used in the art as disclosed by Chau et al. 
3. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsukamoto (6,040,224 of 
record) and Chau et al. (6,890,807 of record), as applied to claim 1 above, and further in view of Goto 
(6,599,819 of record). 
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Regarding claim 6, the proposed method of Tsukamoto and Chau et al. discloses the 
claimed invention as detailed above except for specifying the laser beam pulsed at about 20 
nanoseconds or less. 

Although the proposed method of Tsukamoto and Chau et al. does not specify the 
claimed time range of the laser beam pulsed (e.g., 20 nanoseconds or less), the annealing time 
using laser beam is commonly less than 20 ns for activating the implanted regions in a substrate, 
as disclosed by Goto (Col. 3, lines 49+). It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to pulse the laser beam to the substrate at about 20 ns 
or less for activating the implanted regions in the substrate since such the pulsed time of a laser 
beam is commonly applied in the art, as taught by Goto, and such time range is an art recognized 
variable of importance which is subject to routine of experimentation and optimization. 
4. Claims 1-2, 5, 7-8, 10-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zhang 
(US 2002/0105033 of record) in view of Chau et al. (6,890,807 of record). 

Regarding claims 1, 5, 7, 10, and 16, Zhang (see specifically figure 1A) disclose a 
method of forming a microelectronic structure comprising: providing a substrate (1) comprising 
source/drain regions (24) and gate region (6/8), wherein the gate region comprises a metal layer 
(8) disposed on a gate dielectric layer (6) (paragraph [0063]), and laser annealing the substrate to 
activate the implanted species (paragraph [0071]), wherein the metal layer does not substantially 
diffuse into the gate dielectric layer (paragraphs [0064]-[0065] and [0072]-[0073]). Zhang fails 
to teach the gate dielectric layer (6) being a high-k dielectric layer. 

Chau et al. while related to a similar method of forming a microelectronic structure teach 
that the silicon dioxide, which is used to form the gate dielectric layer, is replaced by a high-k 
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dielectric layer (Col. 1, lines 13+), such as hafnium oxide, zirconium oxide, titanium oxide, and 
aluminum oxide (Col. 2, lines 32+), in order to reduce gate leakage (Col. 1, lines 14+). It would 
have been obvious to a person of ordinary skill in the art at the time the invention was made to 
recognize that combining Chau et al.'s teaching with Zhang's invention would have been 
beneficial because it helps to reduce gate leakage of the device. 

Regarding claims 1 1 and 14, Chau et al. in the proposed method teach the metal layer can 
be made of tungsten, which is inherent to have a work function about 4eV, as evidenced by 
Bustos et al. (U.S. 2004/0126977, paragraph [0067]); and thus, the work function of the metal 
layer (15) made of tungsten is approximately equal to the work function of a doped polys ilicon, 
as evidenced by Applicant's Specification, paragraph [0018]. 

Regarding claims 8 and 12, Zhang's figure 1A shows the ratio of the depth of the 
source/drain regions (24) to the length of the source/drain regions (24) being less than about 1:2. 

Regarding claims 2, 13, and 15, Zhang discloses the claimed invention as detailed above 
except for specifying the work function ranges of the metal layer (e.g., from about 3.9eV to 
about 5.2eV, from about 3.9eV to about 4.2eV, and from about 4.8eV to about 5. leV). Chau et 
al. teach a method of making the metal layer (102), which is formed on the high-k dielectric 
layer (101), to have different work function ranges that are within the claimed work function 
ranges (Col. 4, lines 5 to Col. 6, line 14). It would have been obvious to a person of ordinary skill 
in the art at the time the invention was made to apply Chau et al.'s teachings to Zhang's 
invention to make the metal layer having a certain work function range as applicant claimed 
since the way to change the work function of a metal layer is commonly used in the art as 
disclosed by Chau et al. 
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5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhang (US 2002/0105033 
of record) and Chau et al. (6,890,807 of record), as applied to claim 1, and further in view of Goto 
(6,599,819 of record). 

Regarding claim 6, the proposed method of Zhang and Chau et al. discloses the claimed 
invention as detailed above except for specifying the laser beam pulsed at about 20 nanoseconds 
or less. 

Although Zhang and Chau et al. do not specify the time range of the laser beam pulsed 
(e.g., 20 nanoseconds or less), the annealing time using laser beam is commonly less than 20 ns 
for activating the implanted regions in a substrate, as disclosed by Goto (Col. 3, lines 49+). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
pulse the laser beam to the substrate at about 20 ns or less for activating the implanted regions in 
the substrate since such the pulsed time of a laser beam is commonly applied in the art, as taught 
by Goto, and such time range is an art recognized variable of importance which is subject to 
routine of experimentation and optimization. 

6. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Luan Thai whose telephone number is 571-272-1935. The examiner can normally 
be reached on 6:30 AM - 5:00 PM, Monday to Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Bradley W. Baumeister can be reached on 571-272-1722. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair- 

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the 

Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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